CHLORINATION.
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has stated1 that, with careful work in the presence of acid, the gold can be precipitated, forming a bullion from 820 to 960 fine, whilst the copper, arsenic, antimony, etc., remain in solution together with barely a trace of gold. If much base metal is present in the solution, ferrous sulphate is sometimes used.
The amount  of  chemicals used in the chlorination and precipitation departments at the Golden Reward Mill, Dakota, in 1891 is given below :—2
TABLE XXIX.
	JULY, 1891.		AUGUST, 1891.		SEPTEMBER, 1891.	
	Lbs. pei-Ton of Ore.	Cost -in Cents.	Lbs. per Ton of Ore,	Cost in Cents.	Lbs. per Ton of Ore.	Cost in Cents.
Sulphuric acid, Chloride of lime, Crude sulphur, Iron sulphide.	26-82 11-04 0-37 0-77	45-6 35-8 1-14 4-54	25-14 10-17 0-31 0-79	44-0 33-1 0-9 4-0	24-77 10-09 0-29 0-84	43-3 32-8 1-2 4-2
Total cost,    .		87-1	••	82-05		81-5
The total working costs at Cripple Creek in 1900 were given by J. E. Rothwell as $3.53 per ton.3
Bromine was used at Rapid City, Dokota, in place of chlorine in 1892, but with poor results, the tailing being rich. The amount of bromine used seems to have been insufficient.
THE VAT-SOLUTION PROCESS.
Practice in Europe.—The process was devised by W. Munktell at Fahlun, Sweden, where it was worked from 1885 to 1888 on the tailing of copper ore. The material was leached in vats with dilute solutions of bleaching powder and hydrochloric acid, which were mixed just before they were run on to the ore. The method was afterwards used on concentrate in Hungary.
Somewhat similar treatment is followed at Bovisa, in N. Italy, where about 25 tons per day of pyritic ore, containing 34 per cent, of sulphur, 10 to 12 per cent, of arsenic, and 0-6 to 0-7 oz. of gold per ton, are roasted dead (the arsenic being recovered) and chlorinated in lead-lined wooden vats holding 10 tons each. Weak solutions of bleaching powder and sulphuric acid are allowed to pass slowly through the ore, and the total time of treatment is three days. From. 85 to 87 per cent, of the gold is recovered.4
The Permanganate Chlorination Process.—This process differs from the ordinary treatment of ore in vats by chlorine water only in the use of a different solution. M. Etard originally proposed a solution containing
1  Rothwell, Mineral Industry, 1896, p. 278.
2  Rothwell, Enf/. and Mwj. J., Mar. 25, 1893, p. 269.
3  Rothwell, Mineral Industry, 1900, p, 370.
* F. Clerici, Ewj. and Mwj. /., Aug. 29, 1830, p. 201.ed only from the-top, no stirring being necessary, so that the loss from dusting is small. • The-filter-cloths are burnt with the precipitate, when they have become either clogged with sulphides, or untrustworthy owing to the action of the acid liquors. The precipitate is then melted down with sodium carbonate, borax, nitre and sand, the total loss in handling being very small. The bullion is about 900 to 1)50 line in gold, the remainder consisting chiefly of silver, copper, lead and arsenic. The bulk of the precipitate remains at the bottom. of the vat. It is allowed to accumulate for a fortnight, and is then filtered and treated as above. The slag resulting from the fusion of the gold is crushed and melted down with litharge, and the reduced lead cupelled' (Rothwell).
